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SEAL RECEPTACLE USING EXPANDABLE LINER HANGER 

Cross Reference To Related Applications 
[0001] The present application is the National Stage patent application filing for PCT patent 
appl.cat.on serial number PCT/US02/39425, attorney docket no. 25791 .68.02. filed on December 
27. 2001 . that claimed the benefit of the filing dates of: (1 ) U.S. provisional patent application serial 
no. 60/343.674. attorney docket no. 25791 .68. filed on 1 2/27/2001 . the disclosure of all of which 
are incorporated herein by reference. 

[0002] The present application is related to the following: (1) U.S. patent application serial no 
09/454 139. attorney docket no. 25791 .03.02. filed on 12/3/1999. (2) U.S. patent application serial 
no. 09/510.913. attorney docket no. 25791.7.02. filed on 2/23/2000. (3). U.S. patent application 
senal no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/1 0/2000." (4) U S patent 
application serial no. 09/440.338. attorney docket no. 25791.9.02. filed on 11/15/1999 (5) U S 
patent app.ication serial no. 09/523.460. attorney docket no. 25791 .11 .02. filed on 3/10/2000 (6) 
U.S. patent application serial no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000 
(7) U.S. patent application serial no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. (8) U.S. patent application serial no. 09/588.946. attorney docket no. 25791 17 02 filed 
on 6/7/2000. (9) U.S. patent application serial no. 09/559,122. attorney docket no. 25791 23 02 
tiled on 4/26/2000. (10) PCT patent application serial no. PCT/US00/1 8635. attorney docket no' 
25791.25.02. tiled on 7/9/2000. (11) U.S. provisional patent application serial no. 60/162 671 
attorney oocketno . 25791 27 fiIed Q[] 1 ^ {J g provisiona|patentapp|icatjonse . a| ^ 

60/154.047. attorney docket no. 25791.29. filed on 9/16/1999. (13) U.S. provisional patent 

apphcafeon serial no. 60/159.082. attorney docket no. 25791.34. filed on 10/12/1999 (14) U S 

prov,s.onal patent application serial no. 60/159.039. attorney docket no. 25791.36 fi.ed on 

10/12/1999. (15) U.S. provisional patent application serial no. 60/159.033. attorney docket no 

25791.37. filed on 10/12/1999. (16) U.S. provisional patent application serial no. 60/212 359 
attom^ 

60/165.228. attorney docket no. 25791.39. filed on 11/12/1999. (18) U.S. provisional patent 
appl.cat.on serial no. 60/221.443. attorney docket no. 25791.45. filed on 7/28/2000 (19) U S 
prov.siona. patent application serial no. 60/221.645. attorney docket no. 25791.46. fi.ed on 
7*8/2000. (20) U.S. provisional patent app.ication serial no. 60/233.638. attorney docket no 
25791.47. tiled on 9/18/2000. (21) U.S. provisional patent application serial no. 60/237 334' 

60/270.007. attorney docket no. 25791.50. filed on 2/20/2001. (23) U.S. provisiona. patent 
apphcation serial no. 60/262.434. attorney docket no. 25791.51. filed on 1/17/2001 (24) U S 
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provisional patent application serial no. 60/259.486, attorney docket no. 25791.52, filed on 
1/3/2001. (25) U.S. provisional patent application serial no. 60/303.740, attorney docket no. 
25791 .61 . filed on 7/6/2001 , (26) U.S. provisional patent application serial no. 60/31 3,453, attorney 
docket no. 25791.59, filed on 8/20/2001, (27) U.S. provisional patent application serial no. 
60/317,985, attorney docket no. 25791.67, filed on 9/6/2001, (28) U.S. provisional patent 
application serial no. 60/3318.386. attorney docket no. 25791 .67.02, filed on 9/10/2001 , (29) U.S. 
utility patent application serial no. 09/969,922, attorney docket no. 25791 .69, filed on 1 0/3/2001 , 
and (30) U.S. utility patent application serial no. 10/016,467, attorney docket no. 25791 .70, filed on 
December 10, 2001 , the disclosures of which are incorporated herein by reference. 

Background of the Invention 
[0003] This invention relates generally to oil and gas exploration, and in particular to isolating 
certain subterranean zones to facilitate oil and gas exploration. 

[0004] During oil exploration, a wellbore typically traverses a number of zones within a 
subterranean formation. Some of these subterranean zones will produce oil and gas, while others 
w.ll not. Further, it is often necessary to isolate subterranean zones from one another in orderto 
fadrtate the exploration for and production of oil and gas. Existing methods for isolating 
subterranean production zones in order to facilitate the exploration for and production of oil and 
gas are complex and expensive. 

[0005] The present invention is directed to overcoming one or more of the limitations of the 
ex.st.ng processes for isolating subterranean zones during oil and gas exploration. 

Summary of the Invention 
[0006] According to a first aspect of the present invention, there is provided an apparatus 
comprising: 

a subterranean formation defining a wellbore; 
a tubular wellbore casing positioned within and coupled to the wellbore; 
a first tubular liner positioned within the wellbore overlapping with and coupled to the 
wellbore casing; 

a second tubular liner positioned within the wellbore and overlapping with and coupled to 
the first tubular linen 

wherein the second tubular liner is coupled to the first tubular liner by: 
machining an end of the first tubular liner; and 

inserting an end of the second tubular liner into the machined end of the first tubular liner 

and 

wherein the first tubular liner is coupled to the wellbore casing by radially expanding and 



plastically deforming the first tubular liner into engagement with the wellbore casing. 

According to another aspect of the present invention, there is provided a method for 
extracting fluidic materials from a subterranean formation including a wellbore that traverses the 
formation and a wellbore casing positioned within and coupled to the wellbore. comprising: 

coupling an end of a tubular liner to an end of the wellbore casing; 

machining an end of the tubular liner; 

inserting an end of another tubular liner into the machined end of the tubular liner; 
sealing the interface between the other tubular liner and the wellbore casing; and 
radially expanding and plastically deforming the tubular liner into engagement with the 
wellbore casing. 

According to another aspect of the present invention there is provided a system or 
extracting fluidic materials from a subterranean formation including a wellbore that traverses the 
formation and a wellbore casing positioned within and coupled to the wellbore. comprising: 

means for coupling an end of a tubular liner to an end of the wellbore casing; 

means for machining an end of the tubular liner; 

means for inserting an end of another tubular liner into the machined end of the tubular 



liner; 
and 



means for sealing the interface between the other tubular liner and the wellbore casing; 

means for radially expanding and plastically deforming the tubular liner into engagement 
with the wellbore casing. 

According to another aspect of the present invention, there is provided an apparatus 
comprising a subterranean formation defining a wellbore that includes a wellbore casing positioned 
w,thin and coupled to the wellbore and a tubular liner coupled to an end of the wellbore casing a 
method of conveying fluidic materials to and from the tubular liner, comprising: 

radially expanding and plastically deforming the tubular liner into engagement with the 
wellbore casing; 

machining the end of the tubular liner; 

inserting and supporting an end of another tubular liner in the machined end of the tubular 
linen and 

conveying fluidic materials to and from the tubular liner using the other tubular liner 
Preferably, the other end of the tubular liner extends through the wellbore casing. 
Preferably, the method further comprises fluidicly sealing the interface between the other 
end of the tubular liner and the wellbore casing. 



According to another aspect of the present invention, there is provided a method for 
creating a downhole seal between a first tubular and a second tubular, the first and second 
tubulars each having a top end and a bottom end, comprising: 

positioning the first tubular at a selected depth within the wellbore; 

expanding the inner diameter of the top end of the first tubular; 

machining the top end of the first tubular; 

running the second tubular into the wellbore; and 

mating the bottom end of the second tubular into the machined top end of the first 
tubular, the bottom end of the second tubular being configured to sealingly land into the 
expanded and machined inner diameter of the top end of the first tubular, thereby creating a 
fluid seal between the first and second tubulars. 

Preferably, the outer surface of the bottom end of the second tubular has a sealing 
element for facilitating the fluid seal between the first and second tubulars. 

Preferably, expanding the inner diameter of the top end of the first tubular is 
accomplished by applying a radial force to the inner surface of the first tubular so as to radially 
expand the inner surface of the first tubular from a first diameter to a second diameter along a 
selected length at the top end of the first tubular, thereby forming a polished bore receptacle. 

Preferably, the radial force applied to the first tubular is applied by forcing a swaged 
cone a distance into the top end of the first tubular, the swaged cone having a diameter at Its 
lower end that is smaller than the diameter at the widest point of the swaged cone and that is 
also smaller than the inner diameter of the first tubular. 

Preferably, the first tubular defines a string of casing; 

the wellbore further comprises at least one upper string of casing set in the wellbore 
immediately above the first tubular, the upper string of casing also having a top end and a 
bottom end; 

the top end of the first tubular is positioned in the wellbore such that the top end of the 
first tubular overlaps with the bottom end of the upper string of casing; and 
the second tubular defines a string of production tubing. 

Preferably, the method further comprises the step of removing the swaged cone from 
the wellbore after the polished bore receptacle has been created. 

According to another aspect of the present invention, there is provided a method for 
creating a polished bore receptacle at the upper end of a string of casing comprising: 

positioning the string of casing at a selected depth within a wellbore; 

running a swaged cone into the wellbore at the lower end of a working string the 
swaged cone having a diameter at its lower end that is smailer than the diameter at ihe widest 



point of the swaged cone and that is also smaller than the inner diameter of the string of 
casing; 

forcing the swaged cone downward into the upper end of the string of casing along a 
desired distance, thereby expanding the inner surface of the upper end of the string of casing 
from a first diameter to a second diameter such that the second diameter is dimensioned to 
sealingly receive a lower end of a string of production tubing; 

removing the swaged cone from the wellbore; 

machining the top end of the string of casing; 

running the string of production tubing into the wellbore after the cone has been 
removed; and 

landing the bottom end of the string of production tubing into the expanded and 
machined top end of the string of casing, the bottom end of the string of production tubing 
being configured to sealingly land into the expanded inner diameter of the string of casing, 
thereby creating a fluid seal between the string of casing and the string of production tubing. 

Preferably, the lower end of the string of production tubing has a sealing element 
around an outer surface for facilitating the fluid seal between the expanded inner surface of the 
upper end of the string of casing, and the lower end of the string of production tubing. 

Preferably, the sealing element comprises a plurality of elastomeric rings 
circumferentially disposed about the outer surface of the lower end of the production tubing. 

Brief Description of the Drawings 
[0010] FIG. 1 is a fragmentary cross-sectional view illustrating a liner coupled to a preexisting 
wellbore casing. 

[001 1] Fig. 2 is a fragmentary cross sectional illustration of the liner of Fig. 1 after machining the 
end of the liner. 

[0012] Fig. 2a is a fragmentary cross sectional illustration of the machined end of the liner of Fig. 

[0013] Fig. 3 is a fragmentary cross sectional illustration of the insertion of a seal assembly into 
the machined end of the liner of Fig. 2. 

[0014] Fig. 4 is a fragmentary cross sectional of the seal assembly of Fig. 3. 

[0015] Fig. 4a isa fragmentary cross sectional illustration of one of the seals of the sealassembly 
of Fig. 4. 

[0016] Fig. 4b is a fragmentary cross sectional illustration of another one of the seals of the seal 
assembly of Fig. 4. 



[0017] Fig. 4c is a fragmentary cross sectional illustration of another one of the seals of the seal 
assembly of Fig. 4. 

Detailed Description of the Illustrative Embodiments 
[0018] Referring to Fig. 1, a wellborn 105 including a casing 110 that defines a passage 110a is 
positioned in a subterranean formation 1 1 5. During exploration of the subterranean formation 1 1 5. 
the wellbore 105 may be extended in a well known manner. A tubular liner 120 that defines a 
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passage 1 20a including an elastomeric seal 1 25 may then be positioned in the extended portion of 
the wellbore 105 and coupled to the end of the casing 1 10 by radially expanding and plastically 
deformmg the upper end of the tubular liner 120 into engagement with the tower end of the casing 
In th,s manner, the elastomeric seal 125 is compressed into engagement with the casing 110 
thereby creating sufficient frictional force to seal the interface between the liner 1 20 and the casing 
and support the weight of the liner using the casing. 

[0019] In several exemplary embodiments, the liner 120 is radially expanded and plastically 
deformed into engagement with the casing 1 10 in a conventional manner and/or using one or more 
of the methods and apparatus disclosed in one or more of the following: (1) U.S. patent application 
serial no. 09/454.139. attorney docket no. 25791.03.02. filed on 12/3/1999 (2) U S patent 
application serial no. 09/510,913. attorney docket no. 25791.7.02. filed on 2/23/2000 (3) U S 
patent application serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000. (4) 
U.S. patentapplication serial no. 09/440.338. attorney docket no. 25791.9.02, filed on 1 1/15/1999. 
(5) U.S. patent application serial no. 09/523.460. attorney docket no. 25791.11.02. filed on 
3/10/2000. (6) U.S. patent application serial no. 09/512.895. attorney docket no. 25791 .12.02. filed 
on 2/24/2000. (7) U.S. patent application serial no. 09/511.941, attorney docket no 25791 16 02 
filed on 2/24/2000. (8) U.S. patent application serial no. 09/588.946. attorney docket no' 
25791.17.02, filed on 6/7/2000, (9) U.S. patent application serial no. 09/559,122, attorney docket 
no. 25791.23.02. filed on 4/26/2000, (10) PCT patent application serial no. PCT/US00/18635 
attomeydocket no. 25791.25.02. filed on 7/9/2000. (1 1) U.S. provisional patent application serial 
no. 60/162.671. attorney docket no. 25791.27, filed on 11/1/1999, (12) U.S. provisional patent 
apphcation serial no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999 (13) U S 
prov.s.onal patent application serial no. 60/159.082, attorney docket no. 25791.34, filed on 
10/12/1999, (14) U.S. provisional patent application serial no. 60/159,039. attorney docket no 
25791.36, filed on 10/12/1999. (15) U.S. provisional patent application serial no. 60/159 033 
attorney docket no. 25791 .37. filed on 10/12/1 999. (16) U.S. provisional patent application serial 
no. 60/212.359. attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional patent 
apphcation serial no. 60/165,228. attorney docket no. 25791.39. filed on 11/12/1999 (18) U S 
prov IS ional patent application serial no. 60/221.443. attorney docket no. 25791 45 filed on 
7/28/2000. (19) U.S. provisional patent application serial no. 60/221,645. attorney docket no 
25791.46. filed on 7/28/2000. (20) U.S. provisional patent application serial no 60/233 638 
attorney docket no. 25791 .47, fi.ed on 9/1 8/2000. (21 ) U.S. provisional patent application serial no' 
60/237.334. attorney docket no. 25791.48. filed on 10/2/2000. (22) U.S. provisional patent 
apphcation serial no. 60/270.007. attorney docket no. 25791.50. filed on 2/20/2001- (23) U S 
prerenal patent application serial no. 60/262.434. attorney docket no. 25791 51 filed on 
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ZT.or^ ^ Pr ° ViSi0nal Pat6nt aPP ' iCati0n S6rial n °" 60/259 - 486 ' *«°™y ^et no. 
25791.52. filed °n 1/3/2001; (25) U.S. provisiona. patent application serial no. 60/303740 
docket no. 25791.61 filed on 7/B»nni- rani 1 1 c 

mmim, „ ' ' ' P rovls '°"al Patent applicalion serial no. 

60013 453. attorney docket no. 25791.59. filed on 8/20/2001; ,27, U.S. provisional patent 
appkcabon sena, no. 6(V317,985. adomey docket no. 25791.67. (Bed on 9,6,2001; ,28, U S 

91 W001. (29) U.S. utldypatentappucaton serial no. 09*69,922. adomeydocket no 25791 69 
M ^«nt and ,30, U.S. m, patent a P p,,ca«,on seda, no. ,0,016.467. adorney dockei 

2™Z °" ° ecemt,er 10, 2001 ' the tllsc ' osures °' «•** are •«* * 

Z^Z emb0d ' men '- 38 i " US,ra,ed R9S - 2 and 2a ' ■» "PP« - «* o, me 

net 20 . then machined ,„ provlde . « beveted porton 120m ^ a ^ ^ 

120afc in an exemplar embodiment, the angle of attack of the first beveled portion 120aa ia 
about45 andfheanaleofattackofthesecondbeveledportion^Oabisaboutls. 

35band includes a flange 135cand an external threaded connection 135d at anofherenO ,35eie 

^^'"todteupperend^of^lhermThenangelSSc^i^a,^ 

120aao,.he machined upper end,20aotme liner 
120 in th,r . manner, fhe tubula, tocato, 1 35 mates with and is supported by me upper end 120a of 
the Iter 120. Furthermore, fhe compound angular profile of die combination of the first and 

zrT s T aaandi2o *° ,merac ^ 

nsedron of the end 1 35a of the tubular location 1 35 within the upper end of me liner 

" a seal assembly 1 40 deBnes 8 ~ "<» - 

35^ „ ~ an ° 1408 ' ' S rem ° VaD * ^ 10 «» «— «—*« 

1409 ^ **«0 te fapercdatapproxlmatetyan an^o, 

about 45 degrees ,n order to facilitate the insertion and removal of equipment 

[0023, As illustrated in Fig. 4a. in an exempted embodiment, the externa, sea, 140c Includes an 

^tomenc sea, ,40ca that is retained wdhin an externa, gmove 140cb by a reteining element 

heTh na " 7 m ^ emb0di ™"' - -is 140cfluididysea, the interface between 

the tubular seal assembly 140 and the wellbore casing 110 

ZdL , ^ '" F ' 9 ' 4 "' a " eXemPla,y ernb0di ™ nt "» «*""■ ""I 140d 

element 140dc. m an exemplay embodiment the externa, seats 140dfluid,c,ysea,1he interface 
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between the tubular seal assembly 140 and the welibore casing 110. 

[0025] As illustrated in Fig. 4c, in an exemplary embodiment, the external seal 140e includes an 
elastomeric sea. 140ea that is retained within an external groove 140eb by a retaining element 
140ec. In an exemplary embodiment the external seals 140e fluidicly seal the interface between 
the tubular seal assembly 140 and the welibore casing 110. 

[0026] During operation, in an exemplary embodiment, after the liner 120 has. been radially 
expanded and plastically deformed into engagement with the casing 110. the upper end 120a of 
the hner 120 is then machined to provide the first beveled portion 120aa and the second beveled 
porfion 120ab. The tubular locator 135 and tubular seal assembly 140 are then inserted into the 
-ntenor of the casing 1 1 0, and the end 1 35a of the tubular loca«on is inserted into the upper end 
120a of the tubular liner 120. The externa, seals 140c. 140d. and 140e of the tubular sea. 
assembly then fluidicly seal the interface between the tubular seal assembly and the casing In 
th.s manner, the tubular locator 135 and the tubular seal assembly 140 provide a pressure sealed 
tubular hner for conveying fluidic materials to and from the tubular liner 120. In this manner the 
need for a tie-back liner may be eliminated thereby providing a cost effective alternative to 
conventional methods and apparatus for providing a pressure sealed tubular liner 
[0027] An apparatus has been described that includes a subterranean formation defining a 
welibore. a tubular wel.bore casing positioned within and coupled to the welibore, a first tubular 
l-ner positioned within the welibore overlapping with and coupled to the wel.bore casing and a 
second tubular liner positioned within the welibore and overlapping with and coupled to the first 
tubular hner. The second tubu«ar liner is coupled to the first tubular liner by machining an end of 
the first tubular liner, and inserting an end of the second tubular liner into the machined end of the 
first tubular hner. In an exemplary embodiment, the first tubular liner is coupled to the welibore 
cas,ng by radially expanding and plastically deforming the first tubular liner into engagement with 
the welibore casing. 

[0028] A method for extracting fluidic materials from a subterranean formation including a welibore 
that traverses the formation and a welibore casing positioned within and coupled to the welibore 
has also been described that indudes coupling an end of a tubular liner to an end of the welibore 
cas,ng. machining an end of the tubular liner, inserting an end of another tubular hner into the 
machined end of the tubular hner. and seahng the interface between the other tubuter liner and the 
welibore casing. In an exemplary embodiment, the method further includes radially expanding and 
plastically deforming the tubular liner into engagement with the welibore casing 
[0029] A system for extracting fluidic materials from a subterranean formation including a welibore 
that traverses the formation and a welibore casing positioned within and coupted to the welibore 



hasateo been described toa,,ndudesnteanefo,coup,i„gan end ofa,ubu,a,,iner,oanendof,he 
^^7,^ ** maChW " 9 a " " *" ' UbUlar " ner - «* « - of 

.e rf a^be tW een 1 neo t ber nJ bu te r li nerand,ne wll borecasin 9 . Inanexenpla^embodiL 

^ m '^^n»an s , orra dia^e^nd»«andp 1 . sll can»de^ g ^^ r ^ 
into engagement with the wellborn casing. 

10030] m an appara.ua comprising a subterranean formation defining a wellbore M indudes a 

of , he wellbore casrng. a method of oonveying fluidic ma.er.als to and from me tobu.ar.ine, has 
ateo been descnbed that includes machining ere and o, the fubular line,. inserting and supporting 
an end o, anomer tubular line, in the machined end o, the tubuta, line,, and coning nuidic 

toe <*», end of the tobuia, line, extends thtough toe we»bore casing. ,„ an exemplary 
embodrment. the method further inctudes lluididy sealing the interface between fheothcend of 
the tubular liner and the wellbore casing. 

[0031J ^P^nttetreuveembodimentsc^ For 

cosdy and complicated conventional systems to, presiding a sea, receptede. Furthem»re. toe use 
of the tubuta, locate, ,35 and the tubuia, sea, aasembiy ,40 eHminates the more cos«y and 
competed «e*acK line,. As a result, the present illusive embodiments provide a 
soph,s„cated yet .ess complex system fo, providing a pressure sealed tubular line, tor conveying 
nuidic materials to and from .he tubuia, line, 120. 

10032) «feunderetood.hatvana«onsmaybem^ein^fr^ 9wimouldeparen8lrora 
me scope of the invent. Fcexampte. white the p^en, system has been descnbed infeuse 

" A 8 ,10 ' lea * in9S " ^ ~» a^o be 

tan <ha, are coop.ed to a preexteang casing without radial expansion and plaste deformaton 

Furore while iriusfrative embodiments o. toe present system have been presented , or 

may also be appired to toe exfraCon of geotoerma, enengy from subtenanean tarnations .n 
addrlron. m severe, exemplaryembodimente. toe seals 140o. 140d. and/o, ,40e. sea„he Interfece 
OrMween toe tubuia, seal assembly ,40 end toe wellbore casing ,10 

range o, mod,nca„on. changes and suction is contemplated in the foregoing disdosore. In 

10 



I 



somei n stances.somefeaturesofihep re sentinventionmaybeemployed™thoutacorresponding 
use o the other features. Accordingly, it is appropriate that the appended claims be construed 
broadly and .n a manner consistent with the scope of the invention. 



II 



CLAIMS 



1 . An apparatus, comprising: 

a subterranean formation defining a wellbore; 

a tubular wellbore casing positioned within and coupled to the wellbore; 
a first tubular liner positioned within the wellbore overlapping with and coupled to the 
wellbore casing; 

a second tubular liner positioned within the wellbore and overlapping with and coupled to 
the first tubular liner; H 

wherein the second tubular liner is coupled to the first tubular liner by: 
machining an end of the first tubular liner; and 

inserting an end of the second tubular liner into the machined end of the first tubular liner 

and 

wherein the first tubular liner is coupled to the wellbore casing by radially expanding and 
plasbcally deforming the first tubular liner into engagement with the wellbore casing. 

2 A method for extracting fluidic materials from a subterranean formation including a wellbore 
that traverses the formation and a wellbore casing positioned within and coupled to the wellbore 
comprising: 

coupling an end of a tubular liner to an end of the wellbore casing; 
machining an end of the tubular liner; 

inserting an end of another tubular liner into the machined end of the tubular linen 
sealing the interface between the other tubular liner and the wellbore casing- and' 
radially expanding and plastically deforming the tubular liner into engagement with the 
wellbore casing. 

3 Asystemforextradingfluidicmateri^^ 

that traverses the formation and a we.lbore casing positioned within and coupled to the wellbore 
comprising: 

means for coupling an end of a tubular liner to an end of the wellbore casing; 
means for machining an end of the tubular linen 
^ means for inserting an end of another tubular liner into the machined end of the tubular 

means for sealing the interface between the other tubular liner and the we.lbore casing; 

it 



and 

means for radially expanding and plastically deforming the tubular liner into engagement 
with the wellbore casing. 

4. In an apparatus comprising a subterranean formation defining a wellbore that includes a 
wellbore casing positioned within and coupled to the wellbore and a tubular liner coupled to an end 
of the wellbore casing, a method of conveying fluidic materials to and from the tubular liner, 
comprising: 

radially expanding and plastically deforming the tubular liner into engagement with the 
wellbore casing; 

machining the end of the tubular liner; 

inserting and supporting an end of another tubular liner in the machined end of the tubular 
liner; and 

conveying fluidic materials to and from the tubular liner using the other tubular liner. 

5 The method of claim 4, wherein the other end of the tubular liner extends through the 
wellbore casing. 

6. The method of claim 5, further comprising: 

fluidicly sealing the interface between the other end of the tubular liner and the wellbore 
casing. 

7. A method for creating a downhole seal between a first tubular and a second tubular the 
first and second tubulars each having a top end and a bottom end, comprising: 

positioning the first tubular at a selected depth within the wellbore; 
expanding the inner diameter of the top end of the first tubular; 
machining the top end of the first tubular; 
running the second tubular into the wellbore; and 

mating the bottom end of the second tubular into the machined top end of the first 
tubular, the bottom end of the second tubular being configured to sealingly land into the 
expanded and machined inner diameter of the top end of the first tubular, thereby creating a 
fluid seal between the first and second tubulars. 

8 The method for creating a downhole seal between a first tubular and a second tubular 
of claim 7. wherein the outersurface of the bottom end of the second tubular has a sealing 

13 



element fo, facilifaling Ihe fluid seal between the first and second lobulars. 

!,e ta , m 1 « > T ,h0d *" C ' ea1 "" ' d0 ™ n,,0le 8631 3 *" - a <**r 
of clatm 8, wherem expanding the inner diameter of Ihe top end of the firs, tubular is 

Zdt'^ ^ T" 9 3 rad ' al to ^ SUrfaM ° f *• - - * -adialr, 

"T"**" " B,r ^ °* *» ** •** •« = M diameter to a aeoond diameter along a 

^^^^.opend^^^r.me^.brm^apo.she.fbo™^ 



10 



The method for oreaBng a downhole seal between a «rs. tubular and a second tubular 
' 0rCe aPPB6d 10 016 * «~ * **. a ewag" 

*»•<"-<- «T fhan medians a, mewMestpomtof ate swaged none and that* 
also smaller lhan the inner diameter of the first tubular. 

the first tubular defines a string of casing; 

We " b ° re ^ COm P"* ses at tea * one upper string of casing set in the weiibore 

first tubular overlaps with the bottom end of the upper string of casing; and 
the second tubular defines a string of production tubing. 

12 The ^forcre^ 

the polished bore receptacle has been created. 

^^^^^^^^^^^ 

positioning the string of easing at a seleoted depth within a wellborn- 
running a swaged none into the weabore a. the fewer end of a woddng stnng me 
swaged cone having a diameter a, «s tewer end ma, is sma»e, man the d JeleZhtldes, 
P^ofmeswaged none and ma, fe ^o smaUerthan ma diameter o, the Co. 



forcing the swaged cone downward Wo (he upper end of (he s(ring of cas(ng along a 
ZZlr — "~» "» upperendof ,he 

HIT 3 mete ;' 0aSeCOTddiameterSU * lha '^— "^'isdin,en S led,o 
seadngly ,ece,ve a lower end of a s(hng of production (ubing; 

removing (he swaged cone from the wellbore; 

machining the top end of (he string ol casing: 

removed^ 9 ^ ^ " Pf0dUCta ,ubi "<> "*> <*• «"*» after (he cone has been 

landing (he bottom and of me shing of production (ubing into (ha expanded and 
mac ,ned top end a, me suing o, casing, the boflam end ofthe stdng of pnltion tubing 
tang configured to sealing,, bn d into the expanded inner diameter of the suing CcarL 
therebv creafing a fiuid sea, between me stnng ot casi^ and ,he stnng o f prouCfiZg. 

f <■ The method fo, creating a polished born receptacle at me upper end of a strino of 

*ment around an ou(e, surface ,o, facffitabng me fluid sea, between (he expanded innt 
st-aca of mo upper and of tha stdng o, casing, and (he tc™ end of the string o, pra iucL 

1. 227 T 3 60,6 ai *• «"» « - - <>f 

castng of c,a, m ,4, where ma saafing element comprises a pturalKy of alastomaric rinos 
«cunrfere„,ia„v drsposed about .a outer surface o, (he (owe, and of the 
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